Application of fine-needle aspiration to the demonstration of ERBB2 and MYC expression by in situ hybridization in breast carcinoma.
Thirteen consecutive fine-needle aspirates of breast carcinoma and five selected breast tumor cell lines were analyzed for ERBB2 and MYC mRNA expression by in situ hybridization. To compare the level of mRNA synthesis with those of gene amplification and oncoprotein synthesis, all tumors were also analyzed by Southern blot analysis, and for ERBB2 also by immunohistochemistry. Expression of ERBB2 mRNA was observed in eight tumors. MYC expression was observed in all tumors studied. Three tumor cell lines expressed both ERBB2 and MYC (SK-BR-3, HeLa, HT-29) and two only MYC (SK-LU-1, HL-60). Only one tumor showed amplification of ERBB2 and two of MYC. In all three cases there was a considerable increase in corresponding mRNA synthesis as detected by in situ hybridization. By immunohistochemistry, four cases showed either patchy areas or uniformly distributed, membrane-bound ERBB2 immunoreactivity. All except one case showed increased ERBB2 mRNA synthesis. There was a clear association between the quantity of ERBB2 mRNA and oncoprotein expression. The results show that in situ hybridization of fine-needle aspiration material is a sensitive method to detect increased expression of the ERBB2 and MYC oncogenes in breast carcinoma. Furthermore, this study indicates that in a majority of cases some other mechanism that gene amplification appears responsible for the increased gene expression. It is also possible that Southern blot analysis is not a sensitive enough method to detect gene amplifications in the heterogeneous breast tumors, which usually also contain stromal tissue. The fact that not all cases with elevated ERBB2 mRNA synthesis were immunohistochemically positive suggests that either immunohistochemistry (after fixation with 10% formalin) is a less sensitive method than in situ hybridization to detect abnormal gene expression or that there are cases in which the oncoprotein synthesis is for some reason depressed, even though there is an increase in gene transcription.